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PROBLEM TO BE SOLVED: To provide an occupant 
crash protection device which can determine abnormality 
even if both of a first and a second switches fail together 
in the same failure mode and can improve reliability of 
occupant detection by an occupant detection switch. 
SOLUTION: An occupant detection switch 33 is built in a 
buckle part of a seat belt device and has a first switch 34 
and a second switch 35 which are turned on/off 
according to whether a tongue plate is hooked to a 
buckle part or not. MPU 31 outputs a signal indicating 
boarding of an occupant to a terminal P3 when the first 
switch 35 is on and the second switch 35 is off, and it 
outputs a signal indicating non-boarding of an occupant 
to the terminal P3 when the first switch 34 is off and the 

second switch 35 is on. When both the first switch 34 and the second switch 35 are on or off, 
the occupant detection switch 33 determines abnormality and output an alarm signal 
indicating abnormality to a terminal P4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . . . 

[Claim 1] Occupant crash protection for vehicles characterized by providing or including the following 
It is the 1st switch and the 2nd switch which perform an on-off action exclusively mutually according to 
the existence of boarding of the crew by whom the aforementioned crew pilot switch is restrained by the 
aforementioned occupant restraint system in the occupant crash protection for vehicles which a crew 
pilot switch is attached [ occupant crash protection ] in the occupant restraint system which restrains 
crew, and operates the aforementioned occupant restraint system according to the switch state of this 
crew'pilot switch. The unusual distinction means which both the above 1st and the 2nd switch 
distinguish as the aforementioned crew pilot switch is unusual ON or when off 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Vehicles, such as an automobile, are equipped with this 
invention and it relates to the occupant crash protection for vehicles which takes care of crew. 
[0002] 

[Description of the Prior Art] Conventionally, the thing given in the patent No. 2706965 official report 
is known as this kind of occupant crash protection for vehicles. When this occupant crash protection for 
vehicles is turned on when it equips with a seat belt and crew has boarded, it has the crew pilot switch 
which consisted of the 1st and 2nd switches which become off when having not equipped with the seat 
belt, and only one side turns on or turns off, it judges it as failure and emits an alarm. That is, although it 
equipped with the seat belt and crew boarded, it is still OFF of another side by failure etc., or by welding 
etc., in spite of having removed the seat belt, when one side is an ON state, it judges that it is unusual 
and emits an alarm. 

[0003] t . _ 

[Problem(s) to be Solved by the Invention] However, although it could judge that it was unusual in the 
above-mentioned conventional occupant crash protection for vehicles when only one switch broke 
down, when both the 1st and 2nd switches broke down by the same failure mode, it has not been judged 
that it was unusual. That is, since the 1st and 2nd switches became [ both ] as [ of ON or OFF ] when 
both the 1st and 2nd switches became with an ON state by welding etc., or when it became with an OFF 
state by other failures, it was undistinguishable from the case of being normal. 

[0004] Then, it can judge that both this inventions are unusual even when both the 1st and 2nd switches 
break down by the same failure mode, and aims at offering the occupant crash protection for vehicles 
which can raise the reliability of the crew detection by the crew pilot switch. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the occupant crash 
protection for vehicles of this invention according to claim 1 In the occupant crash protection for 
vehicles which a crew pilot switch is attached [ occupant crash protection ] in the occupant restraint 
system which restrains crew, and operates the aforementioned occupant restraint system according to the 
switch state of this crew pilot switch The aforementioned crew pilot switch has the 1st switch and the 
2nd switch which perform an on-off action exclusively mutually according to the existence of boarding 
of crew restrained by the aforementioned occupant restraint system. Both the above 1st and the 2nd 
switch are characterized by having an unusual distinction means to distinguish that the aforementioned 
crew pilot switch is unusual, ON or when off. 

[0006] Although ON and the 2nd switch had the 1st off switch when crew had boarded, and crew 
equipped with the seat belt and boarded when crew had not boarded, and the 1st switch was [ OFF and 
the 2nd switch ] ON, it becomes that both the 1st switch and the 2nd switch are off as the 1st switch is 
still OFF by failure etc., and a crew pilot switch is distinguished as it is unusual. 
[0007] Moreover, in spite of having removed the seat belt and having been un-boarding, when the 1st 
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switch is still an ON state, all of the 1st and 2nd switches are turned on, and it is distinguished by 
welding etc. as a crew pilot switch is unusual. 

[0008] Furthermore, when both the 1st and 2nd switches are [ both ] the failure which becomes bemg 
ON or OFF with as, a crew pilot switch is distinguished as it is unusual. 

[00091 Thus even when both the 1 st and 2nd switches break down by the same failure mode, it can 
judge that it is unusual and the reliability of the crew detection by the crew pilot switch can be raised. 
[0010] Magnetic formula switches which consist not only of a mechanical switch but of the slit and 
photo interrupter which a contact opens and closes as the 1st and 2nd switches, such as an optical switch 
and a proximity sensor, are mentioned. 

[001 1 ] Moreover, when a crew pilot switch is distinguished by the unusual distinction means as it is 
unusual, it is desirable to report an occupant restraint system to crew, using a drop, a loudspeaker, etc. in 
to make it a non-operating state * * * * . 

[Embodiments of the Invention] The gestalt of operation of the occupant crash protection for vehicles of 
this invention is explained, while the occupant crash protection for vehicles of this operation gestalt 
makes the tension of a seat belt fluctuate at the time of collision risk and emits an alarm by vibration by 
the pressure and opening to crew -- a collision -- when unescapable, it is applied to the crew restricted 
protective device for vehicles which rolls round a seat belt and restrains crew on a sheet 
[0013] [Operation gestalt of** 1st] drawing 2 is drawing showing the composition of the crew restricted 
protective device for vehicles which is attached in a crew detection circuit. This crew restricted 
protective device for vehicles consists of the relative-distance sensor 1 1, the crew detection circuit 12, 
an interface (I/F) 13, the microcomputer unit (MCU) 14, switches SW1-SW3, DC power supply 21, 
VCO 22, and a motor 23. _ 
[0014] The signal which the relative-distance sensor 1 1 outputs the voltage accordmg to the distance ot 
an object and self-vehicles, and was outputted is inputted into MCU 14 through an interface 13. 
[0015] The microcomputer unit (MCU) 14 outputs a collision warning and a collision unescapable 
signal to switches SW1, SW2, and SW3 based on the output signal of the relative-distance sensor 1 1 
inputted through an interface 13. «_ „ j 

[0016] When the power supply connected to a motor 23 is changed and a collision warning is outputted. 
from MCU 14, switches SW1, SW2, and SW3 close a switch SW1, and connect switches SW2 and SW3 
to the A side contact. Thereby, the output signal from VCO 22 is supplied to a motor 23. With this 
operation gestalt, the dispatch frequency of VCO 22 is 20Hz. 

[00 1 7] Moreover, when a collision unescapable signal is outputted from MCU 1 4, a switch b W 1 is 
closed and switches SW2 and SW3 are connected to the B side contact. Thereby, the output voltage of 
DC power supply 21 is impressed to a motor 23. 

[0018] The motor 23 is attached in the electric retractor of seat belt equipment (not shown), and the seat 
belt on the basis of a fixed part is twisted around the retractor section through the buckle section and the 
shoulder section with seat belt equipment. Rolling up and the drawer of a seat belt are performed by the 
drive of the motor 23 directly linked with the retractor section. 

[0019] Drawing 1 is the circuit diagram showing the composition of the crew detection circuit 12. This 
crew detection circuit 12 mainly consists of a microprocessor unit (MPU) 31 and a crew pilot switch 33. 
The crew pilot switch 33 is built in the buckle section (not shown) of seat belt equipment, and has the 
1st switch 34 and the 2nd switch 35 which are turned on and off according to wearing and the non- 
equipment of a seat belt, corresponding [ that is, ] to whether the tongue plate multiplied by the buckle 
section That is, in the state of seat belt state [ where it does not equip ], i.e., crew, un-boarding, OFF and 
the 2nd switch 35 are [ the 1st switch 34 ] switched on, and ON and the 2nd switch 35 are [ the 1st 
switch 34 ] usually switched off in the state of a seat belt wearing state, i.e., crew boarding. 
[0020] One contact of the 1st switch 34 is connected to +5V power supply line through resistance, and 
the contact of another side is connected to 31PMPU1 terminal. Similarly, one contact of the 2nd switch 
35 is connected to +5V power supply line through resistance, and the contact of another side is 
connected to 3 1 PMPU2 terminal . 
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[0021] When MPU31 detects these turning on and off with the (Highness H) low (L) signal (H signal is 
5 V and L signal is 0V) of voltage and ON and the 2nd switch 35 have the 1st off switch 34, A crew 
detecting signal is outputted to a terminal P3 as a signal which shows crew boarding, and the 1st switch 
34 outputs a crew detecting signal to a terminal P3 as a signal with which they show crew un-boarding 
when OFF and the 2nd switch 35 are ON. Furthermore, the alarm signal which shows that both 1st 
switch 34 and 2nd switch 35 are normal is outputted to a terminal P4. 

[0022] Moreover, when both the 1st switch 34 and the 2nd switch 35 are ON, or when both the 1st 
switch 34 and the 2nd switch 35 are off, the crew pilot switch 33 judges that it is unusual, and the alarm 
signal which shows an unusual thing is outputted to a terminal P4. 

[0023] On the other hand, MCU14 performs operation according to the crew detecting signal and alarm 
signal which were received from the crew detection circuit 12 through the interface 13. Namely, when a 
crew detecting signal is received as a signal which shows crew boarding, When a crew detecting signal 
is received as a signal which makes ready condition alarm operation by the seat belt equipment 
mentioned above, and shows crew un-boarding, Alarm operation by seat belt equipment is made into an 
operation impossible state, and when the alarm signal which shows an unusual thing is received, in order 
that the crew pilot switch 33 may make crew check an unusual purport, seat belt equipment is driven in 
different operation from the time of the collision risk of vehicles. 

[0024] In a diagnosis of this crew pilot switch 33, while either the 1st switch 34 or the 2nd switch 35 
had become ON or OFF, when it breaks down, the alarm signal which shows ON or an unusual thing 
since it becomes off is outputted at both the times of wearing of a seat belt, or un-equipping, and the 
abnormalities of the crew pilot switch 33 are distinguished. 

[0025] Moreover, while both the 1st switch 34 and the 2nd switch 35 had become ON or OFF, when it 
breaks down, irrespective of wearing of a seat belt, and un-equipping, the alarm signal which shows an 
unusual thing is outputted and the abnormalities of the crew pilot switch 33 are distinguished. 
[0026] Thus, with the 1st operation gestalt, troubleshooting of crew detection and a crew pilot switch 
can be performed appropriately. And the function is easily extensible by changing the content of the 
processing performed by MPU3 1 . Therefore, the reliability of the crew detection by the crew pilot 
switch can be raised. 

[0027] [the 2nd operation gestalt] — the crew restricted protective device for vehicles in the 2nd 
operation gestalt is explained Since other composition is the same as the operation gestalt of the above 
1st only by the composition of a crew detection circuit differing compared with the operation gestalt of 
the above 1st, as for the crew restricted protective device for vehicles in the 2nd operation gestalt, only 
the composition of a crew detection circuit is explained! 

[0028] Drawing 3 is drawing showing the composition of the crew detection circuit in the 2nd operation 
gestalt. A logical circuit is used for this crew detection circuit 42 instead of MPU, and it is constituted. 
IKUSUKURUSHIBU OR circuit 46 and two AND circuits 47 and 48 are connected to the crew pilot 
switch 43 including the 1 st switch 44 and the 2nd switch 45. 

[0029] The signal outputted from a logical circuit according to the switch state of the crew pilot switch 
43 is as being shown in drawing 4 . Drawing 4 is drawing showing the output pattern of a logical circuit 
which changes with the switch states of crew boarding, crew un-boarding, and the crew pilot switch 43 
at the time of the abnormalities in a crew pilot switch. 

[0030] It is equipped with a seat belt, and when ON and the 2nd switch 45 have the 1st off switch 44 
when it is crew boarding that is, output [ of AND circuit 47 ] **, output [ of IKUSUKURUSHIBU OR 
circuit 46 ] **, and output ** of AND circuit 48 become H, H, and L signal, respectively. 
[0031] On the other hand, when it is not equipped with a seat belt and does not crew board that is, as for 
output [ of AND circuit 47 ] **, output [ of IKUSUKURUSHIBU OR circuit 46 ] **, and output ** of 
AND circuit 48, OFF and the 2nd switch 45 serve as L, H, and H signal, respectively, when the 1st 
switch 44 is ON. 

[0032] both [ moreover, ] the 1st switch 44 and the 2nd switch 45 - although - ON or when off, all of 
output [ of AND circuit 47 ] **, output [ of IKUSUKURUSHIBU OR circuit 46 ] **, and output * of 
AND circuit 48 become L signal 
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[0033] If these output signals are received from a logical circuit, an interface 13 will judge that crew 
boarding, crew un-boarding, or a crew pilot switch is unusual, and will perform disposal according to 
each judgment, respectively. 

[0034] Thus, with the 2nd operation form, the easy composition which consists of two AND circuits and 
one IKUSUKURUSHIBU OR circuit can perform troubleshooting of crew detection and a crew pilot 
switch. 

[0035] Moreover, although the abnormalities of a crew pilot switch were told by carrying out operation 
of seat belt equipment to different operation from the time of the collision risk of vehicles when an 
alarm signal was received, not only an information method such but a display is prepared, and MCU14 
outputs that to a display and you may make it tell crew about it with the above-mentioned operation 
form. Furthermore, you may make it tell about using a loudspeaker. 

[0036] furthermore -- while make the tension of a seat belt fluctuate at the time of collision risk and 
emitting an alarm by vibration by the pressure and opening to crew with the above-mentioned operation 
form -- a collision ~ although the case apply to the seat belt equipment which rolls round a seat belt and 
restrains crew on a sheet was shown when unescapable, it is possible not only this but to apply the 
pulley tensioner which involves in a seat belt to the seat belt equipment which operates by ignition to a 
gas generator, air back equipment, etc. 

[0037] Moreover, you may form the seat belt equipment which is attached m a crew pilot switch in both 
a driver's seat and a passenger seat. 

[0038] Furthermore, with the operation form of the above 1st, although MPU31 was formed 
independently [ MCU14 ], the function of MPU may be given to MCU and, thereby, electric 
composition can be simplified. , , • 

[0039] Moreover, although the above-mentioned operation form showed the 1st and 2nd switches of a 
couple opened and closed when a tongue plate negotiates with the buckle section of a seat belt, the 
switch of magnetic formulas, such as an optical switch which consists not only of a mechanical switch 
but of the slit and photo interrupter which a contact opens and closes as the 1st and 2nd switches, and a 
proximity sensor, etc. can be used. 

[0040] ... 
[Effect of the Invention] According to the occupant crash protection for vehicles of this invention 
according to claim 1, a crew pilot switch is attached in the occupant restraint system which restrains 
crew. In case the aforementioned occupant restraint system is operated according to the switch state of 
this crew pilot switch, the aforementioned crew pilot switch It has the 1st switch and the 2nd switch 
which perform an on-off action exclusively mutually according to the existence of boarding of crew 
restrained by the aforementioned occupant restraint system. Since both the above 1st and the 2nd switch 
distinguish that the aforementioned crew pilot switch is unusual by the unusual distinction means ON or 
when off Even when both the 1st and 2nd switches break down [ both ] by the same failure mode, it can 
judge that it is unusual and the reliability of the crew detection by the crew pilot switch can be raised. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the circuit diagram showing the composition of the crew detection circuit 12. 
[Drawing 21 It is drawing showing the composition of the crew restricted protective device for vehicles 
which is attached in a crew detection circuit. 

[Drawing 31 It is drawing showing the composition of the crew detection circuit in the 2nd operation 

gestalt. . 

[Drawing 41 It is drawing showing the output pattern of a logical circuit which changes with the switch 

states of crew boarding, crew un-boarding, and the crew pilot switch 43 at the time of the abnormalities 

in a crew pilot switch. 

[Description of Notations] 

12 42 Crew detection circuit 

3 1 Microprocessor Unit (MPU) 

33 43 Crew pilot switch 

34 44 The 1st switch 

35 45 The 2nd switch 

46 IKUSUKURUSHIBU OR Circuit 

47 48 AND circuit 



[Translation done.] 
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DRAWINGS 



[Drawing 11 
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[Drawing 3] 
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^3 5.AJtfelC^->T-*^xi:$. *^m^l7-f7f 
3 4 43J:tJCSg2;*.-f -^^ 3 5 ^tfeJC^-^Tfe^t^. 
m*«ltiJ^.'f -y^3 3A^#T*^>tfH»rL. 

* d £«*-*-»««*saHF- p 4 tctb^-r^. 

[0 0 2 3] —73. MCU 1 411, -f>^-7i-7xl 
3^bT^M^lHl?Sl 2 7!»£.§l:H&^fcfllA*iatlfl 

fluuftmx-f v^3 3tm-%x&z>Wizmm 

[0 0 2 4] C<Z)*JM*ttS>l'f v^3 3(Omm-C\t. IB 
1M7? 3 4*5<fctfSg2;W y=f- 3 5«— 73^>fe 

Se^ H# & £ V >tt#S«H3 tc £ \Z * > & £ 1 » « ^ 7 £ 

M^ttJX-f v=5~3 3CDS^fJS»J^*T.^. 

[0 0 2 5] ^fc. «1 T.^v^-3 4&&Zfim27>^ v 
^3 5 0Di^73^>*-2>l' : >«^-7i:7a-s.^:SSStKb^: 

3 3©g^AWJ2*-l5. 

[0026] d©j;r>jc. f^Kommmmx'^ mm®. 

*^T'^-5. bTS^fc. MPU 3 1 ICcfcoTHfT^tl^S 

[0 0 2 7] [^2 <n$m&m m 2 (Dnmmm\za\i 
zmffimmmftj&&m£iW.iz-z>^T$siw-fz>. w.2<n>n 
t&&mz&v&mmmmmftjs.&mt£m\t, Btiteuro 

ro<fi««i^mtiismi«i^sg^<i:iH]i;T^^©T-. % 

[0 0 2 8] 0 3«m2(D3tSS^lC*3^^)^*^fi1lH] 
?SOD^fiS;<£?KT0-CS?). Z.<Dmm&%HBl&4 2 11 M 
PU0?^DlCl»Jl[Hl?S$:ffl^Tm^nT^-5. Il 



(4) 



&m¥-1 1 -3 4 8 7 2 9 



-f y^4 3Ctt, ^$7,t>)V—i'70R&m4&%>£.tf 
2OC0ANDlHlgS4 7. 4 8*^$ntl^. 
[0 0 2 9] ^M^tbX-f 3©7.-r .y^«®tCj^ 

-5. 

[0 0 3 0] ->- NAigfSntHMTfeS 

4 5^*7T^tg. AND[hI?S4 7»Hi2j<D. 2 
XOV—z/ZTORmi&A 6<Dthtl<2>^ AND@84 8© 

[0 0 3 1 ] ->-H^;uhA^is»snT*3e»-r^ 

Oi2 7-f ->^4 5 ANDEZS4 7 

0DtB^3<D. -f ->^OR(eI?S4 6©tB?j<2>. A 

[0 0 3 2l.it. ^1M7?4 4*3j;^27.-f 
^4 5<DVi-rtl ! foA^>S-5V^i^-7T«.^)<h^. AN 
D[hI?S4 7 roffi^KD. •f^i'Jl'— >^OR@K46«) 
ANDH&4 8CDffi*<3>teT^TLM^<i:J!3: 

[0 0 3 3] -f >i--7i-7 1 3ti. ilTO^C 

^n^tt©^jit^-j£;ct$as£fT-5. 
[0 0 3 4] dw^^ic, m2<DnmM»&-zte* 2 -on 

ANDIslJSi: 1 i^yOR|Hl?§#>e>&-5 
[0 0 3 5] it, ±IBIISg^-C«, §$fiff^Sr§tt 

MCU 1 4te-€-©g£«*aSlCiiJ:*jL'T. 

£ ffl </ >T$B -E> it" 3 <fc 5 C b T *> <fc t 
[0 0 3 6] $6tC. _LE*16»tt-ett. flftB&Bfettl;:- 

S>— h^glXigffl Lt^^^SLt^. Z\tUZ 



[0037] it. fi^mx-f vT-zttm-rzis- b 

[0 0 3 8] £<=>IC. ±iem 1 ©HJg^Tfi, MPU 
3 UMCU1 4<h«»'JlC^ltt7i^ MCUCMPUCD 

«Hg£#t-trc *><fc<. cmtcckomaw^^ffimjc 

[0 0 3 9] it. ±ffiS!i6fl£<§T'te. ->— h^hro 

1 *5i^2 X-f 7? ^lt*!, ^1* 
.fctfSfl 2 >W -y^<i: Ull S*a«BB6H?-*««5**-f 

[0 0 4 0] 

IMfr^SlM ■y^*3j;rjCB2 7.-1'-y5 L $r^rL. mS 
mmi 3o£Jm,2^ y^Lt>iZ^r>^tzl,t^r^^> 

M^*^tr|5l— St^— KT^LtS-g-lft), S?Te 

M*fe*0 ©^14 ifc £ d t an: £ ^5 . 
[0ffi©ffim?a:l5iHj] 

m 1 ] fHA&£llE]2S 1 2 eD«jSi£*-rig!8B|-C»*. 
[0 2] 3RJ(«kffllslK«#K-r«*MffljRJII^%«a% 

[03] m2<»Mmmm\z&rtz*km& l !B\mi&v>m&L*: 
[04] mmmm, mmimm&^zfmM&iii^'i 

-5. 

12.42 ^M^aidlJS 

3 1 T'fi'oyoty^-yh (MPU) 

3 3.4 3 mR&liiT.'t v?- 

3 4.4 4 ^1 ^.-f 

3 5. 4 5 !2X-f7f 

4 6 -r^x^;u-->yoR[n?§ 

4 7.4 8 AND@!8 



